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1. A copper wire is wound on a wooden frame, whose shape is that of an equilateral triangle. If the linear
dimension of each side of the frame is increased by a factor of 3, keeping the number of turns of the coil per unit
length of the frame the same, then the self inductance of the coil :

(1) Increases by a factor of 3 (2) Decreases by a factor of 9

(3) Increases by a factor of 27 (4) Decreases by a factor of 9./3

dfd & TR BI U bS] & @i, [T MHR T FHETg B &, IR STl T & | Wi 31 Ui =18 & BRI Bl
[T T @ g, Al Wl D1 IR Yol D1 YR fd9RI 3 & onids 3 91 &1 ST A1 Hosell H WHR :

(1) 3 & oI | I (2) 9 & oI | T

(3) 27 B i A T3 @) 93 & T & T

A. 1

Question ID : 4165299526

Option 11D : 41652937562 Option 2 ID : 41652937563

Option 31D : 41652937564 Option 4 1D : 41652937565

sol. Selfinductance of a solenoid per unit length = (uon2 ) A

Selfinducatnce for length /= (uon2 ) (A?)

= (u %) (volume)
Using a wire of fixed length if each side is tripled area of cross section becomes 9 times but length becomes
one-third so volume becomes three times.

.. Self inductance becomes three times.

2. The circuit shown below contains two ideal diodes, each with a forward resistance of 50 Q) . If the battery
voltage is 6V, the current through the 100 Q) resistance (in Amperes) is :
fe@ry R uRuy H <1 areel SHITS &, N 9% &1 e R fcRig 500 @ | IfS 929 &1 dieed 6V &, I
100 Q @ wfeRTe 3 gRI(TFIIR ) 8RN -
D; 1500
e
<
D2 1000
{ —wWww—
6V
(1)0.027 (2)0.020 (3)0.036 (4)0.030
A. 2
Question ID : 4165299532
Option 1 ID : 41652937587 Option 2 ID : 41652937586
Option 31D : 41652937589 Option4 1D : 41652937588

sol.

D, is reverse brased (Infinite resistance)

6
.. Current = R, +150+100 =~ here R, is diode resistance for forward bias
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1=0.02

3. The magnitude of torque on a particle of mass 1 kg is 2.5 Nm about the origin. If the force actingon itis 1 N,
and the distance of the particle from the origin is 5m, the angle between the force and the position vector is (in
radians) :
1 kg 509 WR H fd=g & ATvel g el &1 uRATT 2.5 Nm & | Afe 9 R o arell a1 1 N 2, T2 &1 &1 e
g 9 g0 Sm 2 a1 91 o Rerfd Afewr & dra o (g7 4) & -

T T T T
(1)< 2) 3 G4 @3

A. 1

Question ID : 4165299508

Option 1 ID : 41652937491 Option 2 ID : 41652937490

Option 3 ID : 41652937492 Option 4 ID : 41652937493

sol. T =1F 5in®

:>2.5:5xlsin9:sin9=%;6=n/6

4. A paramagnetic substance in the form of a cube with sides 1 emhas a magnetic dipole moment of 20x10-6 J/
T when a magnetic intensity of 60x10° A/m is applied.Its magnetic susceptibility is :
1 cm Yol & G0l SIS ya1ef UR, DY gl 60x10° A/m M WR SHD gra i fggd el
20x107 J/T BT & | S9! gD UgRi 8 -

(1) 4.3x102 (2) 3.3x102 (3)2.3x102 (4)3.3x10*
A. 4
Question ID : 4165299524
Option 1 ID : 41652937555 Option 2 ID : 41652937554
Option 3 1D : 41652937556 Option 4 ID : 41652937557
I (M/volume) (20x10°/10°
= —= = — _4
5. The region between y= 0 and y = d contains a magnetic field B = B . A particle of mass m and charge q

.. \%
enters the region with a velocity v = vi . If d= Zq_B , the acceleration of the charged particle at the point of its

emergence at the other side is :
y=0TMy=d a9 ® &3 H U G DI &3 B = By [IEMM © | S m TAT 314 q BT U HUI, I

mv

v=vi A TE T Uy e § ARy dzzq_B 2, 1 ) 3R W TR e arel favg W, Safid &l &1 @R
BT :

qvB i+3 qvB —3+{ qvB| 1= NER qvB NEPIR B
O ) Onl @) Onl2 2! @z

Question ID : 4165299525
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Option 11D : 41652937560 Option 2 ID : 41652937561
Option 3 1D : 41652937559 Option 41D : 41652937558

----- 5---—--(Answer nahi diya hua hai)

sol.

A.

- A
y \ B=Bnk \ y=d

>X

<y
Il

<

—_

--; \--G\A
0 .- ©
2\,

7 (32 vi-v))

_my
gqB
sin@:g:l
r 2
=0=30°

at point of emergence FB =q(VxB)

d

m m
None of these (Bonus)
A particle of mass m and charge q is in an electric and magnetic field given by :

E=2i+3}; B=4]j+6k.

The charged particle is shifted from the origin to the point P(x = 1; y = 1) along a straight path. The magnitude
of the total work done'is :

S m AT Y q BT Wb BT E =21 +3;

B = 4]+ 6k &R1 R 1 e[ v graas &3 # B | 39 oM b A g A RAg P(x = 1; y = 1) 0 Uap el e
@ T B I [IHATT B € | fbd TR et b1 b1 aRATT 2

(1)(2.5)q (2) 5q (3)(0.15)q (4)(0.35)q
2

QuestionID : 4165299510
Option 11D : 41652937499 Option 2 ID : 41652937498
Option 31D : 41652937500 Option4 1D : 41652937501

sol.

Work is done only by electric field

W, = q(]::g) =5q

When 100g of a liquid A at 100°C is added to 50 g of a liquid B at temperature 75°C, the temperature of the
mixture becomes 90°C. The temperature of the mixture, if 100 g ofa liquid A at 100°C is added to 50 g of
liquid B at 50°C, will be :

100g 5| q21 100°C 9T dTel &d A d1 50 g Se@ a2 75°C Q9| drel §aR w4 B & A1 e ©
fArs1o1 1 QA 90°C 81 ST & | X 100 g S39= an 100°C A9 arel &9 A B 50g Segd @ 50°C
YA drel 5d B & 912 (AR A fASI01 &1 a9 81T
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(1) 70°C (2) 60°C (3) 80°C (4) 85°C
A. 3
Question ID : 4165299514
Option 1 ID : 41652937515 Option 21D : 41652937514
Option 3 ID : 41652937516 Option4 1D : 41652937517

sol. Heat loss for A= Heat gain for B
100x S, %(100-90) = 50xS_*(90-75)
S, 3

=S, 4
Again 100 x S, x (100 - T) =50 x S, x (T - 50)
= T =80°C

8. A particle moves from the point (2.0f + 4.03) m, att=0, with an initial velocity (5 01+ 4.03) ms . Ttis acted

upon by a constant force which produces a constant acceleration (4.0i + 4.03) ms . What is the distance of

the particle from the origin at time 2 s ?

W = 0 W) 0P 91 g (2,01 +4.0]) m &, e & (5.01+4.07) ms ™ ¥, wfrefier & 1 76 v Rer oy

(4.0§+4.03')ms‘2 I~ B dlel U ReR 6 & U1 4 9eid] @ | FHI 28 TR HUT 6 9l fd=g A g FAT 8AN°

(1) 20v2m (2) 10v2m (3)Sm (4) 15m
A1
Question ID : 4165299507
Option 11D : 41652937486 Option 2 ID : 41652937488
Option 3 ID : 41652937489 Option 4 ID : 41652937487

sol. XfZXi+uXt+1/zaxt2=2+5><2+1/2(4)22:20m
Y= yi+ut GBAT TG X 2 +14(4) 2P =20m

. distance from origin=«/202 + 20> = 20~/2m
9. Seven capacitors, each of capacitance 2 WL F, are to be connected in a configuration to obtain an effective

3 J UE  Which of the combinations, shown in figures below, will achieve the desired value :

capacitance of (

6
2 uwF ailRar & 7 GanR=T &l T FaIH § S IR YHTdT eniRen (EJMF g B ® | foar R oAl 5 | 3
T AT $iewd A1 SIT?

“)—ALHHHHI—- @) <>HH

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 4




Matrix

MATRIX JEE Academy

JEE (MAIN ONLINE) 2019

A. 3
QuestionID : 4165299519
Option 11D : 41652937537

Option 3 ID : 41652937536

2C 4 10
C,==——=—"uF
(1) & TR

hence option (3)

sol. 11

5C
(2) C, == =—pF

(4)%>HHP

Option 21D : 41652937534
Option4 1D : 41652937535

4C 8
(4) Co=——=—uF

IC 6
C,=—=—uF =
(3) % H 1313

13 13

10. In the experimental set up of metre bridge shown in the figure, the null point is obtained at a distance of 40 cm
fromA.Ifa 10 () resistoris connected in series with R, the null point shifts by 10 cm. The resistance that
should be connected in parallel with (R, +10) () such thatthe null point shifts back to its initial position is :
feEr T oA aR e g @ Us WINT H A 9 40cm g3 WR 3 fag U1 21 2 1 3 10 ¢ & U UfoRig &
R, & 9121 5100 369 H @Il &, 1 7 g 10 em faReAIfi &1 Sirell & | wfokte, et (R, + 10) @ A
FHIIR HH H o ¥ T g : 37uel a1Rf™7es ReIfy 3 & ST &, 811 =nfed -

(1)20 O
A3
Question ID : 4165299522
Option 11D : 41652937549
Option 3 ID : 41652937546

(2)40 O

sol. Equivalent circuit diagram of meter bridge.
R, R,
—
R _R_40_2
R, R, 60 3
R, 2
.3 e (1)

|y N
L 7

(3) 60 O (4)30 O

Option 21D : 41652937547
Option 41D : 41652937548
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If 10 Q resistor connected in series with R null point shifts 10 cm right (midway)
=R +10=R, ... 2)

From (1) and (2) R, =20 Q, R, =30 Q

Let unknown resistor=R

{ R(R,+10) }
\R+R,+10] _2 (for original balancing length)
R, 3
=R=60Q
11. A 27 mW laser beam has a cross-sectional area of 10 mm?. The magnitude of the maximum electric field in this

electromagnetic wave is given by :

[Given permittivity of space €,=9x10™"* Slunits, Speed of light ¢ = 3% 10° m/s]

27 mW & Udh IR fhRUTYS & 31UReI I Bl &%l 10 mm? 8 | 39 fdggd grIeld oR¥ & He<H defd &3 B
afREror g [fe @ fyara @ fagaeiienn e, =9x107" SI A% 91 &1 d1d, ¢ = 3 * 10° m/s]

(1)1.4kV/m (2)2kV/m (3)0.7kV/m (4) 1TkV/m
A. 1
Question ID : 4165299527
Option 1 ID : 41652937566 Option 21D : 41652937568
Option 3 1D : 41652937569 Option 4 ID: 41652937567
sol. I= P zleo E:C
area 2
= 27X—10_3:lx9x10*2 x Bl x3x10"
10x10° 2 ‘
= E =1.4kV/m
12. A pendulum is executing simple harmonic motion and its maximum kinetic energy is K, Ifthe length of the

pendulum is doubled and it performs simple harmonic motion with the same amplitude as in the first case, its
maximumKinetic energyis K. Then

T cleieh {Re AT el bR Y81 8 3R 3! Sfeeherd Tferst ot K, 8 | Al wlietas 1 g a1 o) < 3R I8
USCl & AN AR A 81 AR 3T el Bl 8, A SHD! AAHaH Tferst Hott K, 8 179 :

K K
(1) Kz - Kl (2) Kz - 2I<1 (3) K2 - Tl (4) K2 = ?1
A. 4
Question ID : 4165299517
Option 1 ID : 41652937526 Option 2 1D : 41652937527
Option 3 1D : 41652937529 Option 4 ID : 41652937528

sol. K =%KA?>= %(rncoz)A2 :%m(%JAZ

Keeping amplitude same length is doubled

hence K, = 71
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13. If speed (V), acceleration (A) and force (F) are considered as fundamental units, the dimension of Young's
modulus willbe :
S 7R (V), T@ROT (A) 1 9 (F) DI A Hifcieh Sebrgl A dl, I YR 0TI B A1 81 -
(D) VZA’F (2) V*A’F () V*AF 4 VZA’F?

A. 2

Question ID : 4165299506

Option 11D : 41652937484 Option 2 ID : 41652937482

Option 3 1D : 41652937483 Option 4 1D : 41652937485

sol. [y] = [speed]? [acc.]® [force]®
= [M1L71T72] — [Llel]a [L1T72]b [M1L1T72]c
Comparing both sides

—2=-a-2b—2c.......... 3)
Solving  (1),(3)and (3)wegeta=—4,b=2,c=1
14. An electric field of 1000 V/m is applied to an electric dipole at angle of 45°. The value of electric dipole

moment is 10 C.m. What is the potential energy of the electric dipole ?
1000 V/m & Ta fagfd &5 &1 45° $Iv1 R U fggd fgga u= ormal 2 | faega fgya smeef &1 74 102 Cm. 2|

ey faega @) Reifire! groff o 87
(1) -20x107"*7J (2)-7x107"] (3)-9x10%7] (4)-10x102°J
A. 2
Question ID : 4165299520
Option 1 ID : 41652937541 Option 2 ID : 41652937538
Option 31D : 41652937540 Option 41D : 41652937539

1 _
sol. U, =PE cosd =-10% x 1000 x $:—7x10 7]

dipole

15. In a process, temperature and volume of one mole of an ideal monoatomic gas are varied according to the
relation VT =K, where K is a constant. In this process the temperature of the gas is increased by AT . The
amount of heat absorbed by gas is (R is gas constant)

U UshH H, Teb ST Y1 T YRHATI[D I & U ATl BT AR 9 a9, F998 VT = K gRT 98l &, STl fh K &
i © | 59 Ufshan # I &1 AT AT 9 911 @ | 3199 §RT AT 351 o1 714 7 (R /9 ReRiah B)

(1) %KRAT (2) 2TKAT 3) %RAT 4) %RAT
A. 3
Question ID : 4165299515
Option 11D : 41652937519 Option 2 ID : 41652937520
Option 3 ID : 41652937518 Option4 1D : 41652937521
sol. VT =K/(constant)

:V(%j =K [using T = %]

= PV2=constant (polytropic process, PV"= constant)
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and AQ =nCAT = %AT

16. In the circuit shown, the potential difference between Aand B is :

QI R uRur § A 7o B & 919 favar=R

10 1V
M
50 10 2V 100
A D C B
10 3V
|_

(H1v )2V 3)6V 43V
A. 2
Question ID : 4165299523
Option 11D : 41652937553 Option2 1D : 41652937550
Option 31D : 41652937552 Option 4 ID : 41652937551
sol. The three batteries are in parallel

LI
Eaquival _1 1 1_
quivalent emf = 1 1- 2V
1 11
Equivalent circuit
s B oo

o—Wy—o—| ——AAA——

A D C B

AV, =2V
17. The mass ‘and the diameter of a planet are three times the respective values for the Earth. The period of

oscillation of a simple pendulum on the Earth is 2 s. The period of oscillation of the same pendulum on the

planet would be :

U U D1 SIHIA TT T, Yd & FI RIRRT BT 19 A1 2 | il TR Yo TR ATl Bl Aaciable 2s 2 | I

GISEZEAREENCIERCAC R

NE) 2 3
- —S —S

(1) == (2) 24/3s QNG 4 3
A. 2
Question ID : 4165299513
Option 1 ID : 41652937511 Option 2 ID : 41652937513
Option 31D : 41652937512 Option4 1D : 41652937510

sol.

C;l\;[ (for earth)

GM

1

g = R—fl (for planet)

g:
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_GBM) _¢g

ETGRY 3

'.'T:27c\/z
g

1

=T, = 243

18. Athermometer graduated according to a linear scale reads a value x, when in contact with boiling water, and
X,/3 when in contact with ice. What is the temperature of an object in °C, if this thermometer in the contact with
the object reads x /2 :
R Thel B AR HTifebel Yep TATAHT (thermometer) 1 AT Iderdl Y Ul & F¥D H X, T I D
TP H X /3 AT 8 | 5 ATl 1 bRl aRe] & e H I UR $¥h] YIS X /2 STl & Tl A bl a1 °C

H 7 87

(1)25 (2) 60 (3)35 (4)40
A. 1
Question ID : 4165299535
Option 1 ID : 41652937599 Option2 1D : 41652937598
Option 3 ID : 41652937600 Option 4 1D : 41652937601
sol. Letus assume linear scale of thermometer as

x=a+bT where aand b are constants and T is temp. in °C

x,=a+100b ....(1) [forboiling water]
x/3=a+(0pb .. (2) [forice]
from (1) and (2) a=x,/3
2x,
=300
2x,
X=X /3 %T

for x=x,/2 T=25°C

19. In a double slit experiment, green light (5303 A) falls on a double slit having a separation of 19.44 um and a
width 0f 4.05 um . The number of bright fringes between the first and the second diffraction minimais :
e fg—f3RT T #, &1 yarer (5303A) fg—3r o= ysan ¥ | 3Rl & §a 3 g9 19.44 um T2 g9@ AISTE
4.05 pm g | g2 der fg<dig s s & dra | fhan <ra e 27

(1) 09 (2) 05 (3) 10 (4) 04
A 4
Question ID : 4165299529
Option 1 ID : 41652937575 Option 2 ID : 41652937576
Option 3 ID : 41652937574 Option 4 1D : 41652937577

sol.  Angle subtended by a bright fringe =\/d
(here d is separation between slits)
Angle between 1 and 2™ diffraction minima=A/a
(here a is width of slit)
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.. no. of bright fringes between 1% and 2™ diffraction minima
Ala d 19.44

ma = S = T 4.05

hence ans. =4

4.8

20. In a hydrogen like atom, when an electron jumps from the M-shell to the L-shell, the wavelength of emitted
radiation is },. If an electron jumps from N-shell to the L-shell, the wavelength of emitted radiation will be :
T BTG SIoT T URHATY] H, ST Sordg = M-dell 9 L-Fefl 3 HehAvT v 2, A1 Scafoid fafdwor o aieeed ), 2 |
IS SIae = N-Befl A L-ell § HshH0T B dl Scaford fafdhor a1 aRiree 8l

20 16 27 25
= — = =
OFY @ 35 )20 ) 16
A1
Question ID : 4165299531
Option 11D : 41652937584 Option 2 ID : 41652937582
Option 3 ID : 41652937585 Option 4 ID ;41652937583
hc 1 1
sol.  —=13.62" (—2——2}\’ ...... (1) (for M to L shell)
A 2 3
hc 1 1
7=13-622 (2—2—4—2}3\’ ...... (2) (forN to L shell)
(1)+(2)
=205
27

21. In a photoelectric experiment, the wavelength of the light incident on a metal is changed from 300 nm to 400

c
nm. The decrease in the stopping potential is close to (: =1240nm- V)

TehT31 —Ie]cl YHTd e Qeb YA ¥ €T UR SMTUfcrdd YepTel bl R Teed 300 nm A g&eldR 400 nm &R & | FRIEN fawg

ﬁmgﬁwﬁ,m(ﬁm%:%ﬂMOnm-V)

(H 1.0V (2)0.5V (3) 1.5V (4)2.0vV
A. 1
Question ID : 4165299530
Option 1 ID : 41652937578 Option 2 ID : 41652937580
Option 31D : 41652937581 Option 4 1D : 41652937579

. . i 1240 1240

sol. Decrease in stopping potential = m - m

=1.0V
22. A circular disc D, of mass M and radius R has two identical discs D, and D, of the same mass M and radius

R attached rigidly at its opposite ends (see figure). The moment of inertia of the system about the axis OO,
passing through the centre of D , as shown in the figure, will be :

g M der f3rsa1 R 1 e 8% D, 9 1 ged= M aein f3roa1 R @1 &1 f$%h D, 3R D, @1 SAH-—3TH
SEATYdD SiTST T & (R <Re) | 397 WroT o1, ferd T RETg-R D, & @ 3 ok dell 3igl 00" & HTve,
ST STt B :
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D, D3
D
2 2 4\ oo
(1) EMR (2) 3MR? 3) EMR (4) MR?
A. 2
Question ID : 4165299512
Option 1 ID : 41652937507 Option 2 ID : 41652937508
Option 31D : 41652937509 Option4 1D : 41652937506
L 2 MR’ ) )

sol.  Moment of inertia= (forD)+ 2 +MR” |=3MR
23. A particle of mass m is moving in a straight line with momentum p. Starting at time t = 0, a force F =kt acts in

the same direction on the moving particle during time interval T so that its momentum changes from p to 3p.
Here k is a constant. The value of T is :

m STAT BT T BT HIT p 3 T AT ¥@T1 H I 87 2 0 t = 0 9 RS v 31 e H U 91 F = kt 39
TR BT IR FHATRTA T T 1T 8 @Y, SHBT G p | deThx 3p 81 ST & | Tet k b ReRie ¥ | T &1 A1

g

2p 2\/E \/E P
(1) \/; 2) P 3) . 4) 2 K
4

A.
Question ID : 4165299509
Option 11D : 41652937494 Option 2 ID : 41652937496
Option 31D : 41652937497 Option 4 ID : 41652937495
sol. F=kt
I _
dt
kt?
=>Ap=—r-
P 2
kT?
=2p=
P 2
p
T=2,—
= K
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24, A metal ball of mass 0.1 kg is heated upto 500°C and dropped into a vessel of heat capacity 800 JK! and
containing 0.5 kg water. The initial temperature of water and vessel is 30°C. What is the approximate percentage
increment in the temperature of the water ? [ Specific heat capacities of water and metal are, respectively, 4200
Jkg' K and 400 Jkg! K]

0.1 kg S| &1 87 @1 Uab 318 DI 500°C Teh 7TH Bl & AR 800 JK ! SHEATETRAT aTet e urd, [ 0.5 kg uril
8, B 3TaR SId ol © | UTHT AT UTH 1 IR 98 30°C € | I & A9 H §8 Ui gieg o 1 87
[ur=it qorm arg 1 fafdne HemenRary smaer: 4200 Jkg' K- @21 400 Jkg ' K' €]

(1)30% (2)25% (3)20% (4) 15%

A. 3

Question ID : 4165299516

Option 1 ID : 41652937522 Option 2 1D : 41652937523

Option 3 ID : 41652937525 Option4 1D : 41652937524

sol. Heat loss = heat gain
0.1 x 400 x (500 —T) =800 x (T —30) + 0.5 x 4200 x (T — 30)
=T=3641
% change = Wx 100% = 20%

25. A simple pendulum of length 1m is oscillating with an angular frequency 10 rad/s. The support of the pendulum
starts oscillating up and down with a small angular frequency of 1 rad/s and an amplitude of 102 m. The relative
change in the angular frequency of the pendulum is best give by :

Im STE BT Vs AR dAleid HIoig g 10 rad/s | SIS 3R 81 8 | Alcid Bl JAMHR HUR AT 71 e e
BT IMIRT 1 rad/s I, TAT 1072 m AT 3, JTeA+ SR &A1 © | ATSAD DI DTN IFI H muferes aRacd= qa
SEUNCUIRTIRIEE

(1) 10! rad/s (2) 1073 rad/s (3) 10 rad/s (4) 1 rad/s

A. 2

Question ID : 4165299518

Option 11D : 41652937530 Option 2 ID : 41652937531

Option 31D : 41652937532 Option4 1D : 41652937533

Eerr
1. 0=,
SO l

Ao 1 Ag

X = E? Ag s due to oscillation of support

_1(w:A) _IPx107
2 g 2x10

=0.5x107°
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26. A monochromatic light is incident at a certain angle on an equilateral triangular prism and suffers minimum

deviation. Ifthe refractive index of the material of the prism is /3 , then the angle of incidence is :

TUd Thquiies Uehrel fhedl |Harg st fisn wR ua MfRed S1v1 iR iufad 81T 2 8k S| JAaad f[ade
B & | A 59 & uaTed &1 Sruacid (/3 &1, 1 AU PIT B -

(1)30° (2) 45° (3)90° (4) 60°
A 4
Question ID : 4165299528
Option 1 ID : 41652937571 Option 2 ID : 41652937570
Option 3 ID : 41652937573 Option 4 ID : 41652937572

for minimum

sol. deviation
sin(7) =nsin(30°)
= i=060°

27. A galvanometer having a resistance of 200 and 30 divisions on both sides has figure of merit 0.005 ampere/
division. The resistance that should be connected in series such that it can be used as a voltmeter upto 15 volt,
is:
T GRTATG! RSFaT IR 200 § 91 &M IR 30 |FT &, @ =T garar 0.005 TR/ 2 | e gl
So7Iag ¥ H oV b, 3BT 15 V G & Yo dlecHlcy & WU H YA (a1 ST Ha ?
(1) 100Q2 (2) 120Q (3) 125Q (4) 80Q

A. 4

Question ID : 4165299534

Option 1 ID : 41652937595 Option 2 ID : 41652937596

Option 3 ID : 41652937597 Option 4 ID : 41652937594

sol. R, =20Q no. of div. =30 fig of merit =0.05 Ampere/division.

I,=30%0.005 = 0.15°A
For converting to-voltmeter
V=1 (R+R))
g
= 15=0.15(R+20) > R=80Q
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28. A string is wrapped around a hollow cylinder of mass 5 kg and radius 0.5 m. If the string is now pulled with a
horizontal force of 40 N, and the cylinder is rolling without slipping on a horizontal surface (see figure), then the
angular acceleration of the cylinder will be (Neglect the mass and thickness of the string) :

5 kg SgH™ A1 0.5 m B350 & U6 WRIel 969 UR U ST B el 147 & | If ST 31 31d 40 N & &fast 9o
A G SR SR, I {391 et &fist T9dd R Jedal & (o Ra) A1, 99 &1 BIvfig @R 811 (SR &1

S AT AICTs T 8)
o

(1) 10 rad/s? (2) 20 rad/s? (3) 16 rad/s? (4) 12 rad/s?
A. 3
Question ID : 4165299511
Option 11D : 41652937502 Option 2 ID : 41652937505
Option 3 ID : 41652937504 Option 41D : 41652937503
F=40N
sol.
No slipping

Here P is instantaneous axis of rotation
I= Ipoc

= (40) 2R)=(2mR?») a

= o= 16 rad/s?

29. Two rods A and B of identical dimensions are at temperature 30°C. If A is heated upto 180°C and B upto T°C,
then the new lengths are the same. If the ratio of the coeffidcients of linear expansion of Aand Bis 4 : 3, then
the value of Tis :

THIAM MBHR DI &l B A Tr B, 30°C A 1R B | Ifd A &1 180°C T a1 B &1 T°C T 9 R 8, Al SHd!
S TSI HHM © | e A TATB & &I GAR Oleh] Bl U 4 : 38, A1 T B A & -

(1)230°C (2) 200°C (3)270°C (4) 250°C
A. 1
Question ID : 4165299521
Option 1 ID : 41652937543 Option 2 1D : 41652937542
Option 3 ID : 41652937545 Option 4 1D : 41652937544
sol. Al, = Al

Lo, (180-30) =1, o, (T-30)

A =43

O'B
- T=230°C
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30. An amplitude modulated signal is plotted below :
Teh SATH—ATg T Rl 1 for # faaman a8 -

Which one of the following best describes the above signal :
791 9 9 DIF SIRIad RIva 1 a4 37267 S0l 27

(1) (149 sin 2 £x10%)) sin (2.5 110V (2) (9 +sin (4 £x10%)) sin (Swx10%t)V

(3) (9 sin (2.5 ©x10%)) sin (2 £ x10*)V (4) (9 + sin (2 T ¥ 10*)) sint (2.5 Tx10°)V
A 4
Question ID : 4165299533
Option 11D : 41652937591 Option 2 ID 41652937592
Option 3 ID : 41652937590 Option4TD : 41652937593

sol.  y=(Ac+Agsin(ogt))sin(oct)
2n

g 2—76:27'C><104
100x10

o, = 2“76 =2.51x10°
8x10

Amax. =IAC—FASZ 10

Amin. =AC_AS =8

:Ac:9

AS=1

<. y=(9 +sin (27x10%)) sin (2.5t 10°t)V
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